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(54) BEARING PRE-LOAD ADJUSTING MULTIPLE SPINDLE UNIT 

(57)Abstract: 

PURPOSE: To use in a wode rotation region from a low 
speed heavy cutting to a high speed light cutting in a 
single spindle unit. 

CONSTITUTION: A spindle 12 running through a 
housing 1 1 is supported by a cylindeircal roller bearing 
13 and angular ball bearings 14, 15. Identical oil 
pressure is supplied to both bearings 13, 15 
simultaneously, so that pre-preload adjusting of the 
cylindrical roller bearing 1 3 and the anglura ball bearings 
is made at the same time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bearing precompression adjustment type spindle unit characterized by supporting a main 
shaft by the cylindrical roller bearing which an outer ring of spiral wound gasket is shrunk in the 
direction of a path by supply of a pressure flow object, and adjusts precompression, and the angular 
contact ball bearing which is made to move a bearing outer ring of spiral wound gasket to shaft 
orientations by supply of a pressure flow object, and changes axial clearance, enabling a free revolution, 
and supplying simultaneously the same pressure flow object for precompression adjustment to said 
cylindrical roller bearing and angular contact ball bearing. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
deuaages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention enables simultaneously adjustment of the amount of 
precompression of cylindrical roller bearing and an angular contact ball bearing which supports the 
revolution main shaft of a machine tool, and relates to the high rigidity of a main shaft, and the bearing 
precompression adjustment type spindle unit which realized improvement in the speed. 
[0002] 

[Description of the Prior Art] Conventionally, let the spindle of a machine tool be a bearing structure of 
arrays as shown in drawing 2 in many cases in order to acquire the rigidity of a main shaft. That is, the 
angular contact ball bearing 4 which arranges the cylindrical roller bearing 3 which supports the load of 
a radial direction, adjoins it, and supports the load of the axial direction in the location by the side of an 
anti-work piece in the location by the side of the work piece of the main shaft 2 which penetrates the 
inside of housing 1 is arranged. 

[0003] Each outer ring of spiral wound gasket is pushed on shaft orientations with the presser-foot lid 5, 
and each above-mentioned bearing 3 and 4 is being fixed to housing 1 . Moreover, the cylindrical roller 
bearing 6 of size smaller than a work-piece side is arranged at the anti-work-piece side of a main shaft 2 
in order to escape the bracing of a main shaft 2, and the thermal expansion of a main shaft 2. 
[0004] Moreover, the precompression after the nest of each [ these ] bearing considers £is 0 - negative 
clearance in cylindrical roller bearing 3 and 6, and is aiming at high rigidity-ization of a main shaft 2 as 
precompression in the angular contact ball bearing 4. 

[0005] However, according to the above main shaft structures, at the time of inclusion, each bearing 3 
and 4 is [ both ] in a precompression condition, and already becomes disadvantageous for improvement 
in the speed of a main shaft 2. 

[0006] Where initial precompression of the bearing of such main shaft structure is enlarged, as an 
approach of accelerating a main shaft 2, the adjustable device of bearing precompression was needed, 
and for this reason, these people proposed the device which makes bearing precompression adjustable 
by the feeding and discarding of a pressure flow object by Japanese Patent Application No. No. 101039 
[ one to ], and Japanese Patent Application No. No. 174018 [ five to ]. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned precompression adjustable 
device corresponds separately respectively to an angular contact ball bearing and cylindrical roller 
bearing, and as shown in drawing 2 , there is a problem that control and a device become complicated 
and it cannot respond in the spindle structure where these two kinds of bearing 3 and 4 is arranged by 
the same main shaft 2. 

[0008] Then, the technical problem of this invention applies the precompression change technique in 
which an angular contact ball bearing and cylindrical roller bearing are separate, and is to offer the 
bearing precompression adjustment type spindle unit which can perform simultaneously the 
precompression change of these two kinds of bearing. 
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[0009] 

[Means for Solving the Problem] In "order to solve the above technical problems, this invention is 
supported for a main shaft by the cylindrical roller bearing which an outer ring of spiral woimd gasket is 
shrunk in the direction of a path by supply of a pressure flow object, and adjusts precompression, and 
the angular contact ball bearing which is made to move a bearing outer ring of spiral wound gasket to 
shaft orientations by supply of a pressure flow object, and changes axial clearance, enabling a free 
revolution, and adopts the configuration which supplied simultaneously the same pressure flow object 
for precompression adjustment to said cylindrical roller bearing and angular contact ball bearing. 
[0010] 

[Function] The precompression of both bearings can be simultaneously adjusted by carrying out the 
feeding and discarding of the same pressure flow object for precompression adjustment to the cylindrical 
roller bearing and the angular contact ball bearing which support a main shaft simultaneously, the low- 
speed high rigidity of a main shaft is acquired by the heavy precompression by supply of a pressure flow 
object, and it becomes ****** at the time of blowdown of a pressure flow object, and a high-speed 
revolution of a main shaft is obtained. 
[0011] 

[Example] Hereafter, the example of this invention is explained based on drawing 1 of an accompanying 
drawing. 

[0012] In drawing 1 , it is supported by two angular contact ball bearings 14 and 15 to which the main 
shaft 12 which penetrates the inside of housing 1 1 to shaft orientations is supported by the cylindrical 
roller bearing 1 3 to which the location by the side of a work piece supports the load of a radial direction, 
it is adjoined and the location by the side of an anti-work piece supports the load of the axial direction, 
and the edge by the side of an anti-work piece is fiirther supported by cylindrical roller bearing 16. 
[0013] With the spacers 17, 18, 19, and 20 attached outside a main shaft 12, and the nut 21 fixed to the 
main shaft 12, each inner ring of spiral wound gasket of the above-mentioned cylindrical roller bearing 
13 and angular contact ball bearings 14 and 15 is being fixed to the main shaft 12, after having been 
positioned by shaft orientations. 

[0014] Sequential insertion of an outer case 22, a retaining ring 23, and the locating ring 24 is carried 
out from a work-piece side at order, inside said housing 1 1 , with the outer case 22 which carried out bolt 
immobilization, a retaining ring 23 and a locating ring 24 are pushed on shaft orientations, and it fixes to 
housing 1 1, and cylindrical roller bearing 13 is incorporated between a main shaft 12 and an outer case 
22, and angular contact ball bearings 14 and 15 are located between a main shaft 12 and a retaining ring 
23. 

[0015] Positioning of shaft orientations is made with the lid 28 in which cylindrical roller bearing 13 
carried out bolt ** at the lid 27 and outer case 22 which the outer-diameter side of the spacers 26 and 26 
and this ring 25 which the outer ring of spiral wound gasket fitted into the bore of the pressure 
adjustment ring 25 beforehand, and were inserted in the both-sides end-face section of an outer ring of 
spiral wound gasket fitted in in the outer case 22, and were made to intervene between retaining rings 
23. 

[0016] Beforehand, the pressure adjustment ring 25 is formed using the ingredient which can be 
contracted, and when the condition that an outer-diameter side contacts the bore side of an outer case 22 
serves as ****** of cylindrical roller bearing 13 and contacts the shoulder of spacers 26 and 26 at the 
time of contraction, the amount of heavy precompression is set up. 

[0017] An outer ring of spiral wound gasket fits in directly in a retaining ring 23, and one angular 
contact ball bearing 14 is fixed by the retaining ring 23 at shaft orientations with the lid 27 which carried 
out bolt **. 

[0018] An outer ring of spiral wound gasket fits in in the pressure adjustment sleeve 29 beforehand, and 
the angular contact ball bearing 15 of another side is being fixed so that 1 body motion may be carried 
out to this sleeve 29 at a sleeve 29 with the lid 30 which carried out bolt **. 
[0019] It fits in so that the pressure adjustment sleeve 29 and the lid 30 fixed to this may become 
movable to shaft orientations about the inside of a retaining ring 23 beforehand, and between the 
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locating rings 24 and lids 30 which carried out boh ** at the retaining ring 23,xlearance delta is formed 
considerable the bottom beforehand at the pressure adjustment. 

[0020] In order to perform precompression adjustment of said cylindrical roller bearing 13 and angular 
contact ball bearings 14 and 15, The oil pressure path 31 is formed in housing 1 1, an outer case 22, and 
a retaining ring 23 in the shape of a free passage. The hydraulic power unit 35 which becomes the 
housing 1 1 side-edge section of this path 3 1 from a pump 32, a pressure control valve 33, and a 
directional selecting valve 34 is connected. It is made to face so that opening may be beforehand carried 
out to the outer-diameter side of the pressure adjustment ring 25 by making the middle of the outer case 
part of this path 3 1 into the cylindrical-roller-bearing section 36, and the edge located in the part of a 
retaining ring 23 is made into the angular contact ball bearing section 37, and it carries out opening so 
that the end face of the pressure adjustment sleeve 29 may be attended beforehand. 
[0021] Therefore, precompression adjustment of cylindrical roller bearing 13 and angular contact ball 
bearings 14 and 15 can use the same hydraulic power unit and the same oil pressure, and can be 
performed simultaneously. 

[0022] The spindle units of this invention are the above configurations, and beforehand, by cylindrical 
roller bearing 13, a pressure adjustment is shrinking an outer ring of spiral wound gasket in the direction 
of a path, and changing a radial crevice, and is performed at angular contact ball bearings 14 and 15 by 
moving the outer ring of spiral wound gasket of bearing 1 5 to shaft orientations, and changing axial 
clearance. 

[0023] If the high voltage oil generated in the hydraulic power unit 35 is supplied to the cylindrical- 
roller-bearing section 36 and the angular contact ball bearing section 37 through the oil pressure path 31, 
in cylindrical roller bearing 13, the oil pressure beforehand supplied to the outer-diameter side of the 
pressure adjustment ring 25 will shrink this ring 25 and outer ring of spiral woimd gasket, and will make 
a radial clearance small. 

[0024] In an angular contact ball bearing 15, the oil pressure beforehand supplied to the end face of the 
pressure adjustment sleeve 29 moves this sleeve 29 and an outer ring of spiral wound gasket to the shaft 
orientations on the right-hand side of drawing 1 , and makes small the axial clearance between angular 
contact ball bearings 14 and 15. 

[0025] Thus, if oil pressure is supplied, both cylindrical roller bearing 13 and the angular contact ball 
bearings 14 and 15 serve as clearance smallness (heavy precompression), and correspond to low-speed 
high rigidity operation of a main shaft 12. 

[0026] On the other hand, when there is no supply of oil pressure, clearance becomes large (*****♦) and 
both cylindrical roller bearing 13 and the angular contact ball bearing 15 are fit for a high-speed 
revolution of a main shaft 12. In addition, what is necessary is just to perform turning on and off of this 
hydraulic pressure supply by operating a directional selecting valve 34 with the signal of a main shaft 
rotational frequency. 
[0027] 

[Effect of the Invention] As mentioned above, according to this invention, can perform simultaneously 
precompression adjustment of cylindrical roller bearing and an angular contact ball bearing which 
supports a main shaft, and the high rigidity of a revolution main shaft and improvement in the speed are 
attained, consequently high-speed light cutting processing is attained from low-speed deep cuts with one 
spindle unit, and it can be used in a broad revolution field. 



[Translation done.] 
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